Basavaiah et al. have published some papers dealing with the Johnson-Claisen rearrangement of the Baylis-Hillman adducts in order to prepare 5-arylpent-4-enoates or 4-cyanoalk-4-enoates.
In this respect, we envisioned that if the reaction of the Baylis-Hillman acetate and appropriate phosphorous ylide would produce the corresponding phosphonium salt via the SN2' type mechanism, we could prepare desired 5-arylpent-4-enoates. The reaction of the Baylis-Hillman acetate and phosphorous ylide has not been reported to the best of our knowledge.
7 Thus, we examined the possibility and report herein an efficient synthetic method for the synthesis of 5-arylpent-4-enoate derivatives.
As shown in Scheme 1, the reaction of the Baylis-Hillman acetate 1a and (carbethoxymethylene)triphenylphosphorane (2a) in THF gave the phosphonium salt 3a. We used the reaction mixture directly in the next hydrolysis step without further purification. Following hydrolysis of phosphonium salt 3a was examined by using various conditions. 5, 6 The use of aqueous KCN gave the best results (90% for 4a). Instead, the use of aqueous NaHCO 3 (84%) or aqueous KI solution (64%) afforded 4a in lower yields (Table 1 ). The structure of 4a was exclusively E-form as in our previously paper.
7
The representative results for the synthesis of 5-arylpent-4-enoates, 4a-g, are summarized in Table 1 . Baylis-Hillman acetates 1a-d (derived from ethyl acrylate) and 1e-f (derived from acrylonitrile) were used as substrates. In all cases we could obtain the desired products 4a-g in 25-90% isolated yields. For the nitrile-substituted Baylis-Hillman acetates 1e and 1f, the obtained products 4f and 4g were the mixtures of E and Z isomers. Another ylide, 1-triphenylphosphoranylidene-2-propanone (2b), gave the corresponding product 4e, albeite, in low yield. In this case we could not obtain the desired product by following the usual reaction sequence. The best result (25%) was obtained by simply mixing 1a and 2b in DMF and heating the reaction mixture for 25 h.
The reaction mechanism could be proposed as shown in Scheme 2. The reaction of 1a and 2a in THF gave the corresponding phosphonium salt 3a (vide supra) via the addition-elimination process. Attack of cyanide ion to the phosphorous atom leaved ester enolate, which was protonated to give the product 4a.
In conclusion we disclosed a facile synthetic method for the preparation of synthetically useful 5-arylpent-4-enoate derivatives. This procedure has some merits over the previous method 3 in the respects of (i) mild reaction conditions and (ii) one-pot reaction.
Experimental Section
All materials and solvents were of reagent grade as received from commercial sources. Baylis-Hillman adducts and their acetates were prepared as reported. 15, 14.24, 23.00, 33.35, 60.48, 61.01, 128.82, 130.41, 132.05, 133.68, 134.49, 138.69, 167.51, 172.56 15, 14.28, 21.28, 23.08, 33.49, 60.39, 60.83, 129.24, 129.30, 130.52, 132.37, 138.74, 140.09, 167.94, 172.79 13, 14.26, 23.16, 33.54, 55.21, 60.41, 60.91, 114.29, 114.36, 121.52, 129.57, 131.66, 136.58, 139.99, 159.58, 167.74, 172.69; Mass (70 eV) m/z (rel. intensity) 115 (20), 159 (100), 215 (27), 260 (25) 
